affected period. To establish basal conditions, a 20-min habituation phase was introduced 186 before the first part, as zebrafish have been reported to habituate to novelty in this amount of 187 time (Yokogawa et al., 2012) . To measure behavior in stress-affected conditions the second 188 part took place immediately after the transfer of animals to a novel compartment. In order to 189 measure arousal state and accompanied sensory responsiveness of the animals, during both 190 parts a black object was projected onto the bottom of the testing compartment that remained 191 stationary for 5 minutes, then started to rotate in circles with its speed increasing 2-fold in 192 every 2 minutes, from 0.5 rpm to 8 rpm, for an overall 10 minutes (see supplementary video 193 1). Both the initial position and subsequent movement directions of the items were 194 randomized among test subjects. The number of active swimming episodes was measured 195 with a custom-made clustering algorithm based on color clustering (k-means clustering). We 196 considered a swimming episode active if more than 1% pixel change occurred between two 197 consecutive frames. This threshold was calculated empirically from consecutive frames 198 showing stationary or moving animals. 199 To measure avoidance responses to non-meaningful, e.g. novelty-induced, non-visual 200 challenges, the swimming plus-maze (SPM) test was used, recently developed by our 201 laboratory (Varga et al., 2018) . The apparatus is a "+" shaped platform consisting of two plus 202 two opposite arms, different in depth, connected by a center zone. Larval and juvenile column was used with a gradient elution with methanol (mobile phase A) and 0.1% formic 236 acid (mobile phase B): 0 min to 1.5 min: at 5% A; 3 to 4 min: at 60% A; 4.5 to 7 min: at 5% 237 A. 10 µl samples were injected, and the flow rate was 500 µl/min. Serotonin was detected 238 using a triple quadrupole mass spectrometer (Applied Biosystems MDS SCIEX 4000 Q 239 TRAP) in positive multiple reaction monitoring mode (MRM transition: 177.2 → 170.0) . 240 Immunohistochemisty and confocal microscopy 241 Zebrafish were fixed overnight in 4% paraformaldehyde in phosphate-buffered saline (PBS) . 242 For the preparation of cryosections, cryoprotecting dehidration of whole-body samples was 243 carried out in a 10-20-30% sucrose-PBS gradient. Samples were subsequently embedded in 244 Tissue-Tek OCT medium, frozen on dry-ice and stored at -80°C until cryosectioning. 20-µm 245 sections were cut in a Microm HM505 cryostat. Sections were collected onto slides (Thermo 246 Fisher), dried at room-temperature overnight, and stored at -80°C until immunohistochemistry 247 was performed.
248
For immunohistochemistry, slides with sections were bordered with liquid blocker using a 249 2mm wide PAP pen (Merck). For each step, 400 µl liquid solution was administered for each 250 slide. Sections were washed three times in PBS (10 min each) and incubated overnight at 251 room temperature with polyclonal anti-5-HT antibody produced in rabbit (1:500, 20080, Images were taken using a C2 confocal laser scanning microscope (Nikon Europe, 260 Amsterdam, The Netherlands) using a 20× (Plan Apo VC, NA= 0.75) objective (xy: 261 0.31μm/pixel). We used 405 (Coherent) and 488 (CVI Melles Griot) lasers, and scanning was 262 done in channel series mode. The pixel dwell time, PMT gain, laser intensity detector, and 263 pinhole settings were kept constant for all image acquisitions.
264
Image analysis was carried out using the ImageJ software (Schneider et al., 2012) . Standard 265 30 x 30 µm regions of interest (ROI) were chosen and applied in each investigated area.
266
Individual subtract values of a given image were calculated in a neighboring ROI, containing 267 no fibers, by the enhancement of the subtraction to a level in which the background was 268 totally diminished. Subsequently, chosen values were applied to relevant ROIs and the 269 percentage of 5-HT signal in a binary processed picture was measured. Individual data were 270 calculated as means of bilateral measurements.
271

Experimental design 272
In Experiment 1, we aimed to determine the time point of shift from the light to the dark 273 preferring phenotype during development, representing a specific aspect of the behavioral 274 metamorphosis, by subjecting different sets of zebrafish to the LDT test for 10 minutes at 8, 275 14 and 28 dpf, respectively. Sampling times were chosen according to the measures of Lau 276 and Guo (2011). To analyze environmental reactivity as well in these developmental stages, 277 we repeated the tests on the subsequent days with the same animals and analyzed habituation 278 capacity ( Figure 1a ). Different sets of larvae from the same spawning were tested in each 2-279 day trial set. Between the two tests animals were kept in the isolation tanks described before.
280
Samples sizes were 48 for the 8 dpf, 24 for the 14 dpf and 23 for the 28 dpf age groups.
281
In Experiment 2, we investigated whether chronic absence of social stimuli affects post-282 metamorphic juvenile behavior and reactivity to acute environmental stimuli (LDT test). We subjected 14 dpf zebrafish to the LDT test and/or 2 weeks of social isolation, then analyzed 284 their avoidance behavior in the LDT test ( Figure 2a ) at 29 dpf. Sample sizes were 25 and 21 285 (naïve and test-experienced) for the socially reared and 15 and 21 (naïve and test-experienced) 286 for the isolated groups.
287
In Experiment 3, we aimed to determine isolation-induced changes in central nervous system In Experiment 4a, in order to localize isolation-induced changes in 5-HT responses to acute 293 challenges, we subjected juveniles to the LDT test and analyzed 5-HT immunoreactivity 294 throughout the telencephalon 1.5 hours after the stress exposure. To unravel the connection 295 between the observed behavioral and area-specific physiological changes, we aimed to 296 diminish 5-HT activity by the administration of the anxiolytic agent buspirone, predominantly 297 acting on 5-HT1A autoreceptors (Figure 4a ). Sample sizes were 31 and 22 (vehicle and 298 buspirone-treated) for the socially reared and 14 and 16 (vehicle and buspirone treated) for the 299 socially isolated groups.
300
In Experiment 4b, we aimed to investigate the effects of isolation under basal and stress-301 induced arousal states and accompanying sensory responsiveness by subjecting juveniles to 302 stationary and moving items projected onto the testing arena. To clarify the role of the 303 serotonin response we treated the animals with buspirone between basal and stress-induced 304 phases. Sample sizes were 13 and 14 (vehicle and buspironetreated) in both socially reared 305 and isolated groups as well.
In Experiment 4c and 4d, we aimed to investigate the effects of isolation in different contexts 307 by subjecting juveniles to the SPM or the U-shaped social preference tests after a single 308 treatment of buspirone. In Experiment 4c, sample sizes were 28 and 24 (vehicle and buspirone 309 treated) for the socially reared and 17 and 16 (vehicle and buspirone treated) for the socially 310 isolated groups, while in Experiment 4d these were 16 and 25 (vehicle and buspirone-treated) 311 for socially reared and 14 for each isolated group. treatments are identical throughout rearing conditions. In this manner, we only showed the 321 results in relation to the reference category, e.g. the difference between control and treated 322 isolated groups differs from the corresponding difference between socially reared groups. To 323 analyze within-group differences between repeated measures, we fitted linear mixed models 324 with subject identifiers as random effects. We computed Pearson correlation coefficients (r) 
Table legends
853 Table 1 : Statistical data of Experiment 1. $ The statistical output of these linear mixed models 854 are able to show significant differences from a reference condition in each analyzed levels, i.e. 855 age and testing day. Age "8 dpf" and testing day "1 st " were set as reference conditions. We 856 also show interactional effects in relation to the reference categories, e.g. the difference 857 between the 1 st and 2 nd tests (~) at 8 dpf differ from the corresponding difference between the 858 14 dpf age groups. Note that different hypotheses testing methods were used, hence shown 859 parameters may differ from method to method. 860 Table 2 : Statistical data of Experiment 2. $ The statistical output of these linear mixed models 861 are able to show significant differences from a reference condition in each analyzed levels, i.e. 862 rearing condition and prior testing. Rearing "social" and prior testing "no LDT" were set as 863 reference conditions. We also show interactional effects in relation to the reference categories, 864 e.g. the difference between the "no LDT" and "LDT" groups (~) in socially reared groups do 865 not differ from the corresponding difference between the isolated groups. Table 4 : Statistical data of Experiment 4a. $ The statistical output of these linear mixed 869 models are able to show significant differences from a reference condition in each analyzed 870 levels, i.e. rearing and treatment. Rearing "social" and treatment "vehicle" were set as 871 reference conditions. We also show interactional effects in relation to the reference categories, 872 e.g. the difference between the treatment vehicle and buspirone (~) in socially reared groups 873 differ from the corresponding difference between the isolated groups. Note that different 874 hypotheses testing methods were used, hence shown parameters may differ from method to 875 method. 876 Table 5 : Statistical data of Experiment 4b, 4c and 4d. $ The statistical output of these linear 877 mixed models are able to show significant differences from a reference condition in each 878 analyzed levels, i.e. rearing and treatment/condition. Rearing "social" and treatment/condition 879 "resting" were set as reference conditions. We also show interactional effects in relation to the 880 reference categories, e.g. the difference between the resting and novelty condition (~) in 881 socially reared groups do not differ from the corresponding difference between the isolated 882 groups. Note that different hypotheses testing methods were used, hence shown parameters 883 may differ from method to method. 
